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(54) COLOR FILTER MANUFACTURING DEVICE AND COLOR FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent reduction in a yield of a color filter 
by leakage of ink and failure of a device by arranging a light emitter in one 
and a light receiver in the other by sandwiching a head, monitoring light 
receiving quantity by the light receiver, detecting liquid dripping of the head 
when the light receiving quantity becomes a prescribed value or less, and 
moving a stage to a refuge position or stopping the stage on the spot. 
SOLUTION: A light projector 20 makes a semiconductor laser 201 emit the 
light, and converts the light into the parallel light by a light projecting lens 
202 to be received by a CCD licenser 21 1 of a light receiver 21. The 
positional relationship between a head 10, the light projector 20 and the 
light receiver 21 is adjusted so that the head 10 becomes a position for 
intercepting a part of the parallel light reaching the light receiver 21 from 
the light projector 20. At this time, since quantity of light changes to zero 
from Hmax in a certain optional position L1, this position is set to a 
position of not dripping liquid. If there is liquid dripping 101 of ink (c), a 
position of zeroing the quantity of light becomes a value smaller than L1 . 
When judging this position, the occurrence of liquid dripping can be judged. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A color filter manufacturing installation characterized by having arranged a photogenic organ to one side and 
having arranged an electric eye to another side on both sides of said head in a color filter manufacturing installation 
which breathes out ink from a head and manufactures a color filter on said base while a stage has passed through the 
bottom of a head, after putting a base on a stage movable to XYZtheta, arranging an ink jet arm head above the stage 
and carrying out the focus of said base. 

[Claim 2] supervised light income by said electric eye, and the light income became below a predetermined value — 
having - liquid of said arm head liquid which detects whom, and is made to move a stage to a shunting location, or is 
stopped on that occasion - whom a color filter manufacturing installation according to claim 1 characterized by 
having a detection means further. 

[Claim 3] A color filter created using a color filter manufacturing installation according to claim 1 or 2. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the equipment which manufactures the color 

filter of the color liquid crystal display used for color television, a personal computer, etc. 

[0002] 

[Description of the Prior Art] The block diagram of the drawing equipment which creates a color filter using the 
conventional ink jet type head is shown in drawin g 5 . (a) of drawing 5 is drawing which looked at drawing equipment 
from the top, and (b) is the cross section seen from the side. 

[0003] In this drawing, the main part surface plate for equipment loading in 1 and 2 support the main part surface plate 
1. The shock absorbing desk for intercepting extraneous vibration, the substrate with which, as for 9, a color filter is 
formed on it (for example, glass etc.), The substrate stage using XY static pressure stage for moving a substrate 9 where 
3 was prepared on the main part surface plate 1, XY static pressure guide base which uses 4 for the substrate stage 3, the 
yaw guide for a static pressure guide which uses 5 for the substrate stage 3, A substrate chuck for the adjustment device 
of Z-tilt for the linear motor whose 6 is the actuator of the XY direction of a substrate stage, and 7 to amend Z-tilt of a 
substrate and theta, and theta, and 8 to hold a substrate, and 10 are drawing heads (ink jet arm head) which consist of R, 
G, and B3 color. Since it exchanges and is easy to justify the plotting head of three colors as shown in JP,9-49919,A, 1 1 
is the head unit which carried out unitization, and it has the relative-position adjustment device of each head. The head 
unit chuck by which 12 holds a head unit, and 13 The actuator for theta adjustment of the head unit 11, The direct-acting 
stage of the for positioning of the scan rectangular cross direction of the head unit 1 1, and for head unit exchange in 14, 
X of a substrate 9, Y, the optical system for substrate alignment detection of the direction of theta, and 16 15 The optical 
system for Z detection (autofocus), A washing unit for 17 to wash the cleaning unit for cleaning actuation of a head, and 
for 18 wash the cleaning unit 17 and 19 are cleaning unit drive systems which move the cleaning unit 17 to the bottom 
of the drawing head 10. 

[0004] In the above-mentioned configuration, at the time of manufacture of a color filter, if a glass substrate 9 is carried 
in the substrate chuck 8, it will measure with an automatic focus 16 so that the field of a substrate 9 may turn into a 
plane in predetermined height, and the direction of Z-tilt will be doubled according to Z-tilt adjustment device (not 
shown). Then, the optical system 15 for alignment detection detects the amount of gaps of X, Y, and the direction of 
theta so that the alignment mark on a substrate 9 may become a criteria location. This detection may perform two or 
more marks by two or more detection systems, by one detection system, the substrate stage 3 may be moved and two or 
more detection marks may be performed. Based on this detection result, theta adjustment device on the substrate stage 3 
(not shown) amends gap of theta component, and gap of the direction of X is amended by doubling X location of the 
substrate stage 3. Moreover, gap of the direction of Y is performed by controlling Y alignment of a (drawing scanning 
direction) and the substrate stage 3, or the regurgitation timing from a plotting head 10. The red (R) for creating a color 
filter, green (G), and three blue (B) arm heads are attached in the head unit 1 1 . the location specified between BM when 
the substrate 9 which had the black matrix (BM) formed beforehand moved in the bottom of the head unit 1 1 - the ink 
of RGB - sequence - the width of face for one scan is drawn by making it breathe out correctly. Furthermore, the step 
of the substrate stage 3 is made to carry out in the direction of X, and a color filter is created by repeating this drawing 
actuation. Moreover, during drawing actuation, washing of a head cleaning device and a head cap device carries out to 
coincidence, and is maintaining the beautiful condition. The cleaning sequence for head functional maintenance and a 
head cap are performed to focal doubling and coincidence from the time of discharge of a substrate, and loading 
actuation after drawing termination. Head caps are the desiccation preventive measures after head cleaning. 
[0005] 
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[Problem(s) to be Solved by the Invention] However, from the conventional example, since ink is sent into the head, 
without supervising the condition of the ink in an arm head, ink leaks from a head, and it falls on 1 . stage surface plate 
or a XYZtheta stage, and becomes dirty in ink. 

2. When ink adheres to a stage, worsen the location precision of a stage. 

3. In order that a stage may move in the ink top, the loads for moving increase in number and do damage to the linear 
motor for a stage drive, because ink hangs down on a stage surface plate. 

There was a defect of **. 

[0006] This invention was made in view of the trouble in the above-mentioned conventional example, and aims at 

preventing the yield fall of a color filter and the failure of equipment by ink leakage. 

[0007] 

[Means for Solving the Problem and its Function] In order to solve the above-mentioned technical problem, in this 
invention, a projector and electric eyes, such as laser, are installed in the same location as height of a head. A projector 
is installed in a certain direction which can be floodlighted on an arm head, and an electric eye is installed on a 
production which connected an arm head to a projector. In the above-mentioned configuration, if a liquid spill is carried 
out from an arm head, in order that the quantity of light which reaches an electric eye from a projector may become less, 
liquid-spill sensing can be performed. Therefore, if liquid-spill sensing is carried out, by not driving a stage any more or 
making a stage shunt to an uninfluential location, location precision of a stage will not be worsened or damage will not 
be done. 
[0008] 

[Example] Hereafter, the example of this invention is explained. Drawing 1 shows the configuration of the color filter 
manufacturing installation concerning one example of this invention. The equipment of this drawing adds the electric 
eye 21 which measures the luminous intensity of a projector 20 and a projector 20 on both sides of a plotting head 10 to 
the conventional example of drawing 5 . The concrete configuration of the added portion is shown in drawing 2 . 
Drawing 2 is drawing seen from the side. In drawing 2 , a projector 20 makes semiconductor laser 201 emit light, 
changes it into parallel light with the floodlighting lens 202, and receives light with the CCD line sensor 211 of an 
electric eye 21 . The physical relationship of a head 10, a projector 20, and an electric eye 21 is adjusted so that a head 
10 may become the location shown in drawing 2 (a) which interrupts a part of parallel light from a projector 20 to an 
electric eye 21 . The location (the height direction) of the CCD line sensor 21 1 at this time and the relation of the 
quantity of light are shown in drawin g 2 (b). since the quantity of light changes from Hmax to zero in the location 
(height) LI of a certain arbitration in this drawing — this location — liquid — it considers as a location in case there is 
who [ no ]. if - drawing 2 (c) - like - the liquid of ink - when there is who [ 101 ], the location where the quantity of 
light naturally becomes zero serves as a value (low location) smaller than LI. if the location where this quantity of light 
becomes zero is judged ~ liquid — it can judge who has got up. 

[0009] Moreover, you may judge with the addition value SI of the quantity of light, liquid - the addition value SI of the 
quantity of light in case there is who [ no ] - liquid — since the addition value of the quantity of light in case there is 
who is small ~ liquid - the judgment of who has got up can be performed. 

[0010] drawing 3 — liquid — whom — the processing flow of a detection routine is shown. The addition value of the 
quantity of light of all the light that emitted light from the projector 20 and received light by the electric eye 21 working, 
or the quantity of light is always measured, case there are few addition values of the light income of an electric eye 21 
or light income than the amount of assignment — liquid ~ it judges that who has occurred and migration of a stage is 
interrupted. Furthermore, when a stage is under a head, migration shunting is immediately performed from the bottom 
of an arm head. Moreover, when there is no stage in the bottom of a head, it is made for a stage not to move in the 
location. 

[001 1] The regurgitation side of a head and parallel are made to generate light from a projector 20, and you may make it 
put into an electric eye 21 as other examples, as shown in drawing 4 (a). The location of CCD in this case and the 
relation of the quantity of light are shown in drawing 4 (b). this - liquid - although constant value Hmax is shown like 
alpha when there is who [ no ] - liquid - since the quantity of light becomes small like a beta when there is who - 
liquid - whom - if there are texture and a location which becomes smaller than HI about the threshold HI for a 
judgment — liquid - it judges with whom. 
[0012] 

[Effect of the Invention] As explained above, according to this invention, it can prevent 1. stage surface plate 4 and a 
XYZtheta stage falling, and becoming dirty in ink by adding the projector and electric eye for carrying out the land 
survey of the liquid spill from a head to drawing equipment. 2. Since it prevents a stage moving in the ink top in 
advance even if ink hangs down on a stage surface plate, the damage over a stage can be suppressed to the minimum. 
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DRAWINGS 



[Drawing 1] 
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[Drawing 4] 
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